worldwide utilized titanium alloy, was initially developed for aerospace applications, [12, 13] . Although this type of alloy is considered a good material for surgically implanted parts, recent studies have found that vanadium may react with the tissue of the human body, [2] . In addition, aluminum may be related with neurological disorders and Alzheimer's disease, [2] . To overcome the potential vanadium toxicity, Vanadium, a β-stabilizer element, was replaced by niobium and iron, While both alloys show mechanical and metallurgical behavior comparable to those of Ti-6Al-4V, a disadvantage is that they all contain aluminum in their compositions.
In recent years, several studies have shown that the elastic behavior of α+β type alloys is not fully suitable for orthopedic applications, [15] [16] [17] [18] . A number of studies suggest that unsatisfactory load transfer from the implant device to the neighboring bone may result in its degradation, [9] . Also, numerical analyses of hip implants using finite element method indicate that the use of biomaterials with elastic behavior similar to cortical bones improves the distribution of stress around the implanted bone, [19] . While the elastic modulus of a cortical bone is close to 18 GPa, [7] , the modulus of Ti-6Al-4V alloy is 110 GPa, [7] . In such a case, the high elastic modulus of the implant material may lead to bone resorption and possible unsuccessful implantation procedure. The elastic behavior mismatch between the implant and the adjacent bone is named 'stress shielding effect ', [19] .
Since CP titanium and some specific α+β type titanium alloys do not completely meet the demands of medical applications, especially concerning mechanical behavior and toxicity to human body, a new class of alloys has been investigated for biomedical applications in the last decade, the β type alloys. After proper heat treatments this type of alloys may exhibit low elastic modulus, very good corrosion resistance, suitable mechanical properties and good biocompatible behavior, as they may be obtained by adding biocompatible alloying elements like
The microstructure diversity of titanium alloys is a result of an allotropic phenomenon. Titanium undergoes an allotropic transformation two new vanadium free α+β type alloys were developed in the 1980's.
leading to Ti-6Al-7Nb and Ti-5Al-2.5Fe α+β type alloys, [4, 6, 14] .
Nb, Ta and Zr to titanium, [20] [21] [22] [23] [24] .
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